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SUMMARY
This study of the fairly common condition acute abdominal pain of sudden onset
begins with a historical review. The symptoms of a patient with an acute abdomen were
first described in detail in ancient t imes.
Insight into the aetiology however was not possible unti l after the Middlc Ages when
the study of human cadavers became more or less accepted. Thanks to the deveiop-
ment of anatomy, physiology, pathology and (later) bacteriology, most of the causes
of abdominal pain of sudden onset were revealed in the course of the l8th and 19th
centuries.
An important stimulus of course was the advancement in various therapeutic appro-
aches, such as surgical intervention; in this respect the introduction of anaesthcsia
and the development of new insights into bacteriology were of decisive importance.
One a im of  th is  s tudy,  descr ibed in the second hal f  o f  Chapter  I ,  was toobta inmore
insight into the distribution of the various underlying diseases and the symptomatol-
ogy for this category of patients in Deventer.
Since an extensive study in Leeds had demonstrated that the uncertainty regarding the
diagnosis of the cause of an acute abdomen could be decreased by using a computer.
the second aim of this study was to compare the diagnostic results before and afier
introduction of a computer-aided diagnostic system.
Chapter II starts with a dellnit ion of the often vague general term'acutc abdomen'.
This is followed by a description of the anatomical characteristics of the abdominal
wall and abdominal cavity. A separate section is devoted to the mechanism of
abdominal pain. The symptoms of patients with abdominal pain of sudden onset and
the findings of the physical examination of these patients are discussed in detail, as are
the relevant laboratory and radiological examinations.
The importance of careful documentation of the data is emphasized. Chapter II ends
with a description of the various conditions that can cause an acute abdomen. The
physician should be familiar with the incidence of these diseases in his area.
The disease pattern varies per region and also changes in the course of t ime. There are
indications that vascular conditions and malignant diseases are now more common as
underlying disease among the elderly than in the past.
The data on the 844 patients with abdominal pain of sudden onset admitted bctween
May 1977 and September 198 I to the Department of Surgery in Devente r are presented
in Chapter IIL The most common diagnoses appeared to be appendicit is (50.0%)
followed by so-called non-specific abdominal parn (2l.7Vo) and cholecystit is ( 10. I %).
Moreover 89/% of all patients fell in one of the fbllowing categories: appendicit is,
non-specific abdominal pain, cholecystit is, i leus, perforation, pancreatit is, and diverti-
culit is. It is striking that within the Deventer patient population more patients had
appendicit is and considerably f 'ewer had non-specific abdominal pain than in other
series. Relatively speaking perforation, pancreatit is and diverticulit is are also less
common in the Deventer  scr ies.
The various symptoms and findings of the physical examination are compared per
disease category. In general the symptoms are not very specific. Clear diagnostic
significance can however be attributed to age, localization of pain and the findings
rigidity and absence of peristalsis.
For 12.27a of the 844 patients, the correct diagnosis was established immediateiy.
Appendicit is was rarely overlooked. Further study indicated that most of the cases of
diverticulit is, urolithiasis, gynaecological disorders, vascular diseases, malignancy and
non-specific abdominal pain were not recognized in the first instance. Moreover in
most cases the probable diagnoses urolithiasis, diverticulit is, perlbration and gynaeco-
logical disorders could not be confirmed.
In Chapter IV the possible role of the computer as an aid to diagnosis is considered.
For this purpose the process of diagnosis is discussed first. Although to varying
degrees, the physician reaches a diagnosis by using recognition patterns, causal
relationships and calculated probabil it ies. Since many computer-aided diagnostic
systems are based on calculated probabil it ies, this is discussed in more detail.
The concepts sensitivity, specificity and prevalence as well as the theorem of Bayes are
expla ined.
In addition to the probabil ity of a specific diagnosis, the risk of'overlooking a serious
il lness also plays a role. T'he value of protocols and algorithms is pointed out. Advan-
tages of computer support could be:
-  bet ter  resul ts  of  d iagnost ics
- constant reliabil i ty
-  savings in  t ime and costs
- useful educational tool
- research facility
At present the computer appears to be suited mainly for analysis of the data collected
by the phvsician.
Most of our experience and the best results have been obtained so far with systems
based on statistical models and the theorem of Bayes.
The favourable results obtained with computer support in Leeds for patients with
abdominal pain of sudden onset could be confirmed in other centres (Airedale,
Edinburgh).
Chapter V lbcusses on the computer-aided iagnosis of patients with abdominal pain
of sudden onset in Deventer where 1076 patients were admitted to the Department of
Srrrgery between May 1977 and September 1982. The study is divided into three
pl.rases. In the first phase, May 1971 to August 1979, the information on 416 patients
was analysed retrospectively by computer in Leeds using a programme based on the set
ol data on English patients. In the second phase, August 1919 to September 1981, the
data on 368 patients were analysed retrospectively in Leeds; now however part of the
basic data of the programme was taken from the Deventer population. In the third
phase, Septen-rber 1981 to September 1982,232 patients were admitted; cornputer
analysis was carried out in Deventer immediately upon admission.
In the first phase the percent correct diagnoses was 60.9Vo for the computer andT 1.27o
for the physicians (residents). The physicians were better able to recognize appendicit is
ar.rcl cholecystit is whereas the computer was more successful in establishing a correct
diagnosis of non-specific abdorninal pain. When the computer calculated a probabil ity
of more than 907o for a diagnosis, then this was confirmed tn78% of the cases. When
the diagnosis of the physician agreed with that of the computer, then this diagnosis was
correct in 85.470 of the cases.
In the second phase the percentage of correct diagnoses was 5'7.6V0 for the Leeds
programme, 63.0% for the Deventer programme and 13.4V0 for the physician. When
the calculated probabil ity exceeded 90o/o,then the computer was correct in 78% of the
cases. When the diagnoses of the physician and the computer agreed, they were correct
in 86Vo of the cases.
In the third phase the findings of the residents and the surgeons for 135 of the 232
patients could be compared. The surgeons established the correct diagnosis in 617o of
tlre cases ancl the residents rn 64V0. For all 232 patients, the cornputer was correct in
6l .2c/c of the cases and the residents in 64.7%. A computer diagnosis with a probabil ity
of more than 9070 was confirmed in 177a of the cases. The diagnosis of the physician
arrd the computer agreed 148 times and was correct in 18% of these cases.
Irr total the computer was consulted immediatelv in 141 of the 232 cases. The diagnos-
tic results for these 141 patients were l-ully comparable to the results for the other 9l
patients and were certainly not better than the results of the first two periods.
The most important conclusions l isted in Chapter VI are:
l.Among the Deventer patients with abdominal pain of sr"rdden onset, more
had appendicit is and fewer had non-specific abdominal pain than in other series.
88
2 The diagnosis of patients with acute abdominal pain by the residents of
the Department of Surgery of the St. Geertruiden Hospital was more accurate than
one would expect from the results reported by others in the l iterature.
3. The diagnostic capabil ity of the computer in Deventer was comparable to that of
computer systems elsewhere but was less than that of the physicians. This might
possibly be attributable to insufficient adaptation of the data base to local con-
ditions.
4. Introduction of a computer system did not exert a favourable influence
because of
- insufficient acceptance by the users
-  insuf f ic ient  cont inui ty  among the users
- insufficient feedback
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